This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




cao3 coeercHHx 

COWAflMCTWECHMX 
PECnySAMH 



rOCXaAPCTBEHHbl« HOMHTET CCCP 
110 AE/TAM M306PETEHMft MOTHPUTMR 



1051222 A 



3CS1I E 21 B 29/I0L 



OnMCAHME M30BPETEHMA 

K ABTOPCKOMy CBUflETEJlbCTBy 



(21) 3460547/22-03 

X22) 01.07.82 

(46) 30.10.83. 6km. Hi 40 

(72) B. n. IlaHKOB, C <t>. neTpoB. M. Jl, Kh- 

CCAbMaH,' B. H. AtHUJNH n C. M. Hhkhthh 

(71) Bcecoto3HbiA HaytHo-ttcoieAOBaTenbCKHA 

HHCTMTyT no KpeaneHHio. CKBawHH h GypoauM 

pacraopaM 

(53) 622.248.12(088.8) 

(56) I. HareHT CUIA Ns 3)75618. ka. 166—63. 
ony&iHK. 1965. 

2. AaropcKoe cBMAeTenbCTBo CCCP no 3a- 
hbkc Nt 3288642/22-03, ka. E 2\ 29/10. 
198! (npoTOTtin). 



(54) (57) CnOCOB PEMOHTA OB^AflHOP 
KOJlOHHbl, BUMoiaiofUHfi cnycK a net nxfr- 
pHpoaaHHoro naipytfita m pacLUHpcmie nofeicA- 
Hero ao jiH3M6Tpa ooca^HoA koiohhu nyrtu 
npoTH^KM Mcpea Nero HHcrpyMCKya, otauhoio- 

UQi&CA T€M» MTO, C UeAbJO nOBUUieHHH H3AOK- 

hocth nepeKpuTHfl HHTcpaajia wapywcHMH, 
onycxaioT AonoJiHirreAbHuA rcx^pHpoBaHHwA 
naTpy6oK n ycraHaBAiiBaior c aaaopoW no Top- 
uy c ochobhum, pacujHpmoT o6paiueHHyJo k 
ocHOBHOMy narpyoKy Konueeyio Macn> Aonon- 
HHTeAbHoro naipydica h enema »t ero ao yno- 
pa b paHec ycTaHOBJieimuftt a 3aTen npoTani- 

B3IOT MHCTpyMCHT SCpe3 BCCb liatpyOOK. 
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Mi'MHi'MUV I III .IMKiM» l,|IH!f IM fCpUiM M UM H 
P MtVa.||||J\ Ml.llMIM.IV iklMAHH Mi*i)lTMH(>H II 
l.tiOHOM HpOMlJIU.HMMMH'rH. R I I3CTIMK*TH llpli 
k»ll IITA.1 bill IM pCMOHTC OOVaJlMIJ.X M Ml Mill. 

M imvTcn riitHoti umiMMtKM ro^pMpoiiaiiMM 

10 iiaTpyftica b Tpy6a\ iivtcm pacfimpciiiiM cm 

IIDt'piMrTBMM B3pUB3 [ij. 

llcAcrraiKOM Aanuoro cnoo>6a rharctcr 
iihikoo Ka'iccTW) peMoirra. «ito o6bftciineiV>i 
ipyaitocThKi ouVcneMCMMR pa BtiOMcpiioro pac- 
niMpciiMH nMj>pnp<»Haiiiioro naTpy6ka 110 BCefi 
jtiHiK*. Ilpii ciuibiioM noapeaacHitft koaoHhu 

11 6o/ii»uh>m iiciiMiiiMC aapRAa o6caaiiafl koaoh- 
11a uoMer 6urh iiapyujeiia, a iiepaBHOMcpnoc 
pactiinpeiiiic naTpy6Ka npiiBojur k vmchmiip- 
mux) cro itpoxiuiioro cchciimr. 

HaiiftoAcc dViimkiim k npeAaaracMOuy »u- 
.iRCTCH cuocoo* peMoiiTa oocaaHoA kgaohhm, 
BKJiioMattHitiiM cnycK b aee ro4>pHpoBaniioro 
naTpytixa 11 pacunipcHitc nocAeAHero no iiif- 
aMeTpa oOcaahoh kcvtoiuibi nyTeM npoTRJKKii 
•iepc:i iiero lUicrpyMCHTa |2]. 

HeaocT3TOK iobcctiioto cnoco6a aaiciw- 
HacTCR a Ma.ioH if aaoKHocTH nepeKpuTiia 30- 

IIU liapVIIICHIIH. WTO CBR33HO C B 03 M 0>K H OCT bK> 

ciyiacB b npaKTHKc peMOHTa o6caAHbix ko- 
joint. Korja nocie ycTanoBKii ro^pupuaauHO- 
ro tiaTpy6K;i McrcpMeriiMHOCTb coxpaHflercn. 

tipilHCM 30HH IICrCpMCTM^ HOCTM, K3K np3Blt.nO, 

itaxo.niTCR McnocpeacTBCHHo Maji twin roa yc- 
Tanoiviciiiibiu panee iiaTpy6KOM. JliiKBHAiipo- 
Haru afiy HerepMi-riPiiiocTb mo>kho TOAbico ny- 
tcm ycTaiioKKii AonoAHirreAbHoro naTpyGna b 
CTbiK k y»c ycfaHOMeHHOMy. 

UcAb H3o6p€TCHHH — nOBbJUieHHC H3AOK-, 

moctm nope KpbiTHft MiiTepBaAa HapyiueHHR. 
riocTaB.icHM3R ueAb aocTHracTCR tcm, «rro 

B CWHTOOC pCMOHTa o6c3AH0H KOAOHHbl, BKAIO- 

HaioiiiCM cnycK b hcc ro^pupoBaiiHoro naTpy6- 
Ka m pactuupcMMC nocACAiicro no AHaMerpa 06- 
can mom koaohhm nyTeM nporn>KKH wepca Hero 
MHCTpyMCMTa. cnyck-atoT aonojiHHTeabHbijf rcxj>- 
piipoBaiiHhiH naTpyooK h ycTaHatviHBaioT c 3a- 

30pOM 110 TOpiiy C OCHOBHblM, pacuiiipflioT 66- 

paiueHHyto k ocMOBMOMy naTpyCxy KOHueeyio 
MacTb aonojiHMTCibHoro naTpyCxa 11 CMemaiOT 
fro ao ynopa b pa nee ycTaiiOBjieuHbiM, a .3a- 
tcm itpoTRrii&aioT MMCTpyMCHT «iepe3 accb naT- 
pyooK. 

Ha <J»nr. I -5 noKaaana nocieAOBaT&nb 
MocTb ycTditOBKii AonoAHHTesibHoro naTpy6Ka 
Man OCHOBHblM; Ha <}>ki\ 6 — 10 — to *e. npH 
ycTanoBKC dono.iHHTC.ibHoro naTpy6Ka noa 
ocmobmmm; Ha <J>nr. II — ceseMHC A— A Ha 
q*Mir. 3. 50 

Cnoco6 BmiioMaeT nocAeAoaaTeAbHocTb one- 
paiuift c HHCTpyMCHTOM I, HanpMMep, c paan- 

a.1bM0*pa('MIMpRK>lilHMCR KOHUOM. HHCTpyMCHT 

ouycKawT r cKBawitHy Ma TpyCax 2 K MecTy 3 



»Uip\ HU*MH»» «»Tn.l.;ii»«M k*l.lttMMI<l » HMiM.llllllc.il. 

mum nkt)|iii|Mip;uiMUM narp\^k*»M I m umpoM 

lloc.HMimaiiMbiHHrib ••nrpaiiiui mm * iiih»i^> 
npif pafKirc CHH.H' BBcpy (i^nr.-l S|. Vria- 
^ HotkicHHUM paHcc iwacTwpb a Hfttft' ro<J)pHjm 
* nainioro naT|i\/>xa 6 aaiuiMacT imvudkc hmc. iio- 
KaaaHiioc na qbiir. I, ii Hapytueinie 3 ooVaAHOH 

KaiOHHM OCTaCTCR HCIiepCKpUTblM. HJMMHafl OT 

, toliobw ruiacTupR 6 ii bsjuip. ilono.iHHTcah- 
MUM ro^pnpoBa.HHbift narpy6<>K 4 uiiycKaerrn 
10 k paHcc yc Ta ho B.ie h i io m y iiAacTbipio 6 c mh- 
TepBa.ioM ot Hero no Topuy. 

3 a tcm b Tpyrtax 2 co;uann M36wtohimh i 
AaixieiMie wmakocth, paBHoe 1/3 pa6<mero AaB- 

tlCHHH. B 3TO BpeMR HHCTpVMCHT I pacttllipHCT 

f5 rudcTupb b npe.ic.iax. noKa3amiMx Ha ijiiir. IK 
t. r. lie iioiHocrbio, CuciuieHifc rLiacrupa c ko- 

.KHIHoft lipOH30AACT .IHIIIb* no BbJCTyiiaM. f Ipil 
BCCM 3TOM npOTR^Ka MHCTpyMCMTa I B ILiaC- 

Tupc (cjmr. 2) cocTaB-iRCT Ha<ia~ibHyio MacTb 

CTO AJIMHbl. MTO H03BO.1IIT .leTKO CABMHyTb CTO 

70 BHH3 ynopoM 5 ao KoiiTaKTa d patiee ycTanoii- 
.leHHbiA n.iacrwpb 6 6ea HaxnecTKii *(<j)iir. 3 
h 4) ii nepeKpbiTb HirrepBaa MOKAy iihmh ao- 

nOAHHTCAbHblM nAaCThipCM 4. 

floCAC 3TOTO AaB/ieHMC >KMAKOCTM B MHCTpy- 
"MCMTC I CHM/KaiOT AO HyAR. PaAHaAblfblC Ma- 

rpyaKH HHCTpysicHTa I na naTpy6ox 4 yMCHb- 
ujaiOTCR, it oh nepesoAHTCR b HanaAbHoe no- 
AO^ciiue (<|)iir. 3). ynopoM 5 cMeiuaoT naTpy- 
6ok 4 BHH3 ao ynopa B.paHec ycraiioaAciV 
Hufi naacTupb 6. nepeKpuBaH HHTcpaaA napy- 
30 LUeHMR (((>Hr. 4). Hidkhrr Macrb itaTpy6Ka *4 
yniipaeTCR b acpxHioio MacTb panee ycraHOB- 
achhoto nAacTbipR 6. B mcctc cocahhchmr no- 
AyqaeTCR repMCTHHHoe cocahiichhc AByx tom- 
KocTCHHbix luiacTbipeft h noc.ie 3Toro MHcrpy- 

MeHT I flpOTRTMBaiOT Mcpcs naTpy6<)K 4 AO BU- 

xoAa M3 Hero (4>ht. 5). 

B npoH3BOACTae pa6oT no ycTanoBKC itAac- 
TUpR b o6caAHoA KOAOHHe ecTb BapnaHT.. Kor* 
Aa nAacTbipb paciuHpneTCR h HCTpyMCHTOM I 

C&Cpxy BHH3. 

llocAeAOBaTeabHOCTb oncpatiHH no npeAia- 
raeMOMy cnocoCy b 3tom cAynae ana^iorHMHa 
nepsoMy aapiiaMTy, TOAbKo AonoAHHTeAbHbiH 
naTpyooK 4 ycTaHaB^HaaiOT 33tr>kkoA Tpy6 2 
BBepx ao ynopa b pance ycraHOBACHHuA nAac- 
Tbipb 6 B 06caAH0H KOAOHHe ($Hr. 6- -10). 

TaKHM o6pa30M, HcnoAb3yn npeAAaraeubift 
cnoco6 coeAHHeHHR nAacrbipeH moxcho noBw- 
cHTb HaAOKHocTb nepeKpuTMR HapyuieHHoro 

HHTepBdAB 06C3AM0M KOAOHHU. 

flpeAAaracMUH cnoco6 ycTpanneT hoBTOp* 
Hoe ue m e ht m poaa h h e oocaAHbix koaohh «iepe3 

Ae((>eKT B KOJIOHMC. 

YcraHOBKa AoiiaimiTeAbHoro n.iacTbipfl 3Ha 
•iHTe^bMO coxpaTHT ii npcMR, 3aTpa«iHeaeMoe 
Ha npHroTOBJteHHe h 3«ikhmkv MaTcpiiaAOB mc- 

pe3 AC(J)CKT B KOJIOHMC 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A— A section in Fig. 3 . 

The method includes a sequence of operations with tool 1 , for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig. 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-1 0). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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Fig 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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